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2.°? , 

SJSNSS M|, 2|&*H3. AJSslfe .fcHHijH*| ElSnll«2] *l|2^a 3! E[1 n(| y § *)|2*|-7| ^S #a|cH5a£|S 

i^#ofl as- 5Jo|cK 

2. a®b| «||28^2 sh-b 7|#Sj B|-*|| 

#y|o)|^ E^flnlU SKM, ye A|5j|E ^H£|JEAho|cH| £.^*H# tf«l*K>l *2 M§Sf2° L l, 4*7|S|. xHH-B mefg 



3. sjgai sHa^aai a*l 

g. ^-SoilAife. ^5.^x|s E|CM EH**H» g7J4h3*HS SOT g*|| g§f°| 10M)X| 20%(w/w)a| ^Stes*l|7l S&s| 
oi I£i[ #£|o||^^| gfH 1041*1 16%(w/w)2K #*HSAi i^xim a||=x||# e}^ ss. a}eh°| 60>-K^I 

80%(w/w)2h. £2*H 84)*l 16%(w/w)2K Sj&lf2| 7HA|x|| 5! o.1 H|x| 0.16%(w/w)2| 7KE*I|S 0\^-O\*\ #£|tH^3e.|H# 
2|«i*fl£SKH ah nHy# *)|3=&°SAi ^ 7 |o| ^ 2icK 

4. a-gai §2!! §£ 



&*U1 

5! g-^w^&i ?J3;#a| m, 2|«§om x|g gy u^xHg §o £ A^sjfe ah =^*| EfSnHas *i|ssp| ¥)«!■ #a| 

CH^HSIS 5! ^"gnHy^l *H2&a<HI eS2!°SAH, tSH^*| fcl'g2lltf2l fi°lxt|SAH #a|tH£H£|^-f- a^^o| , u||s^, 

^l-WI 11 oil ct+af, olEHS S-*lia# 8H3SPI ^l*W «I5S a^#S =a|?H^S(Pre-Cast)^*K>l ^UA|g^o S 

J*\ ^7L» ^eJ^# eiaSiif #a|o|| 3Ap|tta EI^^IS ^ Sit ^o|| 2d ^-71- 3711 g>b **l|o|| ?lc\. 
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olojiccfaf 2 # o| x|goi| Aigsjfe 2*Wie! nay o| ^oil gfi» xH£. fi n ^oi| qie «S^af ?H»o| 

;V.*.-*| o|^oix|i SUSDi, xigtfWfe *[ggo| ^5L#a|^ie!S{Expended polystyrene foam) *a|*B||es 

(Polyurethane foam) «s| ttg^x|B0|L.} na^*go| §2^oi| ^iJsjo) 51*31, n ^Soilfe l|)*HM# 7 r S ^ xiiz: S&o|l[ 
o^l^S, ^ a|d}| GFRC(Glass fiber reinforced concrete) g^l HS^7 r ^^s|cH 2iH=- ^F^# a|^a|o| *t 

<£ah # ^ £[axHfi|- L«^^7r °JiflS££ ^gs|<H 3Eh^fi) AH=ijH*l y^nJiyol gysjHS o\&s\o\ 5tc[. 

Zl&M, £P]o} fc^S> r 1>0| jES^H^ «B0|L.} S*°lfeB gfil S^BS XilSgh SE«o| AH = cq*| « ZL §£7f 

zsU^ ?r£!#£| Ml, *l£mo|i_K ys. £^ a§ A l^s| °J x|§xfl^ o|g£|^ 5—^1 , Eta^y^l ?» fc ^ao« ^*|£|oi 
e^&s| 0.5mmM|2|^ ^gsjol aj|^o|| a^tt ^«J-§= *|§a| 2^shgo|| *mn 

OIOQ^ gJAIAH ^ S0| | CHS- L|]AIAj £ □ [)<=> q^Ol A|^ °l§^Oj| AJZ|^ Q # X| U| 21 OlCH 0|^^ ^0|U|- 0^ 

eo| 2 *oii a^hlxi- e g^oii^ ^a* r £i ^^^oj £^a|zj ^ asa^. 

$zH2| A|Dy e Sa a|Mu|. GRFC g# fi°J^^ Ahg^oi 48=*|*l ElQnHy s) g^oil^ S^SS^H^I til Hfl 

*| E[SnHa^r tJima- t£H ^sj^Sfe 7rS 4 s xlcfe »SS 9lSL^[ t o\a\& A|Djjegaa|E 7 |. £PI 

«HA^ S§o|- S£ 0|^o| =-7H|7 r #X|£|CH0(: ZLO|| CE|># §7 r ^ £]Sr(*l A|^Ako| A|<£AH 0 | ^X|^| 

• ; ^cHx|^ 7^x|ji oidK ofu|af a|oh e^ H a|Eo| sa^aj. Q*im $\*HM^ S^lZJoll 2*| °^nfgo| n 

a^ r oi »€■ 7|ZiuHoj| mtfAjjAhs. sfojo^ a^o|| ^a>ah ^o^cHI AH q)^Ay/4o| 5^^cfe ^^IS 7 r ^|H ^£0| 3 

> 0 1 ^ oil AH S7HS- b r £r ^U^i a^s-oi| Af#s|^ ah^^xI E^miy^ ^ sl^e^oil cHth Mlo^^, 3^£o|| cl^ ^ 

A} AH oj- g AH 0|| o|ej. A|gA|0| ^ AH go]| S| ^ 3 ^^0| ^ S §| # §j" ^ 21^1, 0|&i& ^ § Ot^^ ^ S ^1^ 

Af^ AHH^xl E>S2Hya| S^aH^ A^£|^ Aj^S g A|QH e ^3B|H# A^Sfe q)Ajoi| #a|cH g 

AfSS^ gj-gg ^^Oi oA=f^m oM| a ^0|CK 

^aion; ^aa|^^ oj^ai n|5§o^ ^^g^EH; o^^oj ^^ 0 | sjcH #a|o||>iE|| ao[D|£, M^^#a| 

o||^E||s, 0j|iajAjo| - s ^ X | f #a|^^|Bh-7:| ( OpH^^Al, o1|^a|^a| ^# CH^o^oi ^&#3 r gff^W Si^^^r ^ 
-3ife ^J3&^oi| 5o|ojo D ^ g. oi| ah; s|- ao| §y M!^ §§ ii-fe- w^oii a^o)^- oi^sj a« 

utaW S4|-A|2fo| ^oF ^7 1 oil natal ^o| 7^^^ aMai 37]| ^au|^ ^ 5i# S oHaf, §£oi| tcf^fe 7 r A r 

A|7> ai-gai-Aiaa sa^iswi ^ich » ^ sihsah^ oj§-, s §y a^as^i- AigiH^aai^oii ui^ot ^x^i §a 

SSHoii'cH^shAj, ^^ah ( z|§ tJAiAH ofc-oii q|tt J4-«ts) »|»« SJ lHd^a^ 0 | ^3^, ^aa|H, ^^H, ^ H #a| 
s a^xtiMoil qj°j- a^oi| oiojA-ii oh^- 7Fa|ji 01^ #a|oi ^aa|^# £H^I*I E.^sHB^| 5 D J^^ M 

§ofe *!o| bUf^j^cK 

S^AH^AH, ^4^# Ai-g^- 7|h^S| ^S^Hy^r U|Jnir Hfl , ^7|°[ #£|CH gaa|^ ahh^|x| ^n})^0|| A^H]^ ga|0i 

^3a|B 1°J^^ ZL ^^i|# b|L4|^Ai - of^| ^ah^ji, l4)^ai nH^^ ^711 S^^- §> g£oi| cc r a|. i§f ^ Sio| 
°>^#'7|S- ^ 5iHo1, ^oiiah, oj^oi- g-o| t^^ZdiJ §^ 7|^2.| A|Djj E5 3 a|E £C |. ^Sf ^7i| S ^ 5io| 

7jlh^ Ai-b SSo| 2icK 

. g. ^SoiiAH o|£H«|- #a|oj gna| ^fe- ^U-aH^ah; #i^#a|oi|^E-|^x|u|- oil^A^xi, a|y ch|^b-|^a| , »a|D||EFaH4WI 
^(MMA)^^I ga| sas^ ^a|hi- a^HSF M^ah nam §3 a|) °j ^7W|s r &^il ^U"o r oi *i|£E « 4= 

y o| SSAH# Ai|^S|-7| flSW ^7| S7Hoh S1J-AH§ ^*|§0||AH; o||Sa|^X| go| E^A|Oi| b|^0i 7R0| ofc 1/2 L}|7:| 

1/3^ oHsf #a|, ^«ra D H^ iitf #a|o||>iEH:^A|7r HQ #b|3|»cK 

^£oj- ah EtflnHU s l ^aH5.^ah;^ ^7\tl «^ ^o| o^^ 7hx| 1J-^^a|^o|l.|- zia^# #o| A^a ^ 5iH»-K 

^ ^°|oi|AH^ ^s#a|^iai# A^s|.gcK o|h=- #a|^l^l^A|oi| E|.gaa| ^ ga^&|(foam plastic)a^AH, 

^o| gxH^ ggol sxho| i/20§i^ 7fS2 fe^sj. £ |« S |.go||£ 21 ^ 5iHn1, a|^a| h^o| 7 r §^o| ^ oM 

af ; ^7| S^aho| ^^o[2, c r # E.^aHoii u\t>[oi yas^fHol, SI «l§0| ^|o|- a|^ah 0 | g&o|u^ go| ah, 

d^L-K o|^o||Ai oJ3S b(-sf #a|cH ^Hal^ ahe^|x| y^nHys| sSah^ a^sj^ ga|Di^Ha|H^ ¥^ah 0 | #i n 
Sr£# x|dc r ±Lofe Sol ^SdMc(-£ b &&0\B\ S ^ «J-Qo|| *4|^a|o|| ^tW^-M 7^ &o| a^h)^ f£if ga|oi| 

^Aj.-^ £.^j||oJ ^ s #a|^E|e|# #SHA|^ ofMBf §^A| ^ah 0 | dH^ 3 7j| l[E[L| fi?i^°| g^f S^rA|7|-b ^ahi 
S# 7 r A|0l 5UcK 

C5|^§ CH^& yS&SSl ^iAH,o|-Oi| Ajz|gj g^tg d|«|7|| Slfedl, #a|0«^:EH ^X|Oj| o|5|) §Al^^o| «h S g 

al^ggjol §SH£|S fil^ohgoll °|o^ ahh^xI ^AH7r $|CHS§ a ° *^aSE» ^?|o r ^| ^\o\ fiS?7f d|HB|x| 

ojAi ga|S 4 s 5US^, o| ^ ^Aj|Afo|a| □IH^S-E ahh^|x|o| s^ah ° ^ a|?M|h|^- ^i^^# MliS S oHa| ^S^^ 

^A| XH^A|7|7{| QCK 

o|£ r ^A-flgg sH^opI 41«fo| S2Hoi|^ ojxH, 2S?§ #a|oj ^Ha|MnHy# ^, nay s| ^^ao|| o||sa|^x|^ @ 
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oil g^j^xusj- s^xn# ^*H7|fe ggoii sag} a|2}o| ^fiUsexi xflsESPI- §y ajavah §^o| ~ a oj 0 | sjch »ch 

& W80||A|fe-^7|O S*Oa» *H 9*1*1 gnK #a|cH£Ha| e§ ^s#£|^ge!o|| *jg EhysK* *i*}a|?| - y. 

s ° ^aj§^| sjhoch, o| gAja £ |. is«fifo| g&taa £j-MoK7| ^sh fiSf #a|o{|^EH ^x| 

S Eij-SgS «}7|| S|Q #a|0i|A:E^ ^X|0fl o|3^ «g^# El| &l 0| §S})£|Oi AJ7|£I- b^ ^>0| S! "E.^^(>||A-J SS- 

S*lia« a-S^MI » BJgoiWfc §£^ ga|oil^ =^x| a. e|aS*Pia amgal^Saioll o^av oi|^A|=-x|^ QjxH 

EES »SLS|- #a|o||^EH ^x|^ a^A| 3M|x| 7%s] e <^4£« 14^2 «©H£ o|# olSS- #a|Dl ^aa| eo| g**l 
«7j'««K>) S7WISAH SPWMot «m, oiassi ^ej§ ?|«KHfe a«^4o| ^ L H °il M ^^a^fliai 

ct^aw, & ^23^ u Jl gal^l^g §*ha|?|x| &H3ah;£ sa^oj ^alojj^E-i ga|cH #a|^^ 

gjo| s°4^oj| b[m^ - oi^o^ah *i|3E0|| §ae a ^ Si^ #a|cH ^na| e ah^h*! ^smmsl 

S# §a|ch|, StJ-xH^. Ah#s]^ #a|oi|^E-i ^x|s| a. c[go| ashM ^^^^ A |g ^ 5i^- £| 

sho| HH ^a| a o|Sh A»s|fc Sa^sf g^H^I "Htfy|# £*«W, SlfolejAi H^£0|d1, A|gA| ^<2aho| ?| om 

2, ^Ajjif lh^a^ 3) eragoi #a|[>i 5^a| ■ ahh?)x| ^« nHy s| ^|3£g>^# *IIS«WI 3 ^^o| acf. 

SE£h #a|oi 5aa| eo| oj.^ i ggoj^ a^£7|- a|djj e ^^a|Hoj| u|sn a^o|^, ^^^£oi| cH*h SJ&^i 

o| ufgs. ot i/io§£E_Ai ^£b|o| «2g§ ^ehj| = s #a|cH 53a|Eo| o|S^ b|M2J- #a|cH 5^a|^oi|Ai ^aj 

^ 4| ah -i- ^x|^7| ^SHAife M?ftf ^ M^AflSoi a^o| oH^ &&t>[Jl sSM^oil S 

AV7|o[-^^ ^a|^^# #a|cH £3a|E ah h?]x| y^nHyoil ^A|7|fe #^|^ ^^^1*1 a«BHBa| ^ 

So| x|M»(under-reinforced)s|o| *a|cHSaa|SSF S!W ^|Aj- 7 |- fl^^l* SJS^MI ^Hl, 3§£ 

S ah§ a^5SS S^oil-^ aa| USE} ^£7 1- ^^o| «*[^io{| b|^oi nfJE^WI ^a|t]| ^-a|Aj°a|. #a|cH 

S §a|&|5aa|E^ eixi sflxH**ll3E«h7| ^l^oi 5|^g^o|^-o{| uH&f I asam* 7|^s»W f su-ah s*a § 

»s| iomx| 20%(w/w)fi| ^r^&^x\\?\- SH-slcH &5LS|- ga|0j|^E^A| SfJ-AH 10M)X| 16%(W/W)2K #A||^Ai b|#0| s 
^a-o|u|. gA^|Aj =o| ^gxH^i- aeH, ffAK i^|#a|7|-^ ai|^xh# e.^ Sth# 60^*1 80%(w/w)SK § 

SAH^AH #a^|0H^m Eh^i^ 8M)x| I6%(w/w)fi[, 3&iF*l ^a|xi| §y ^b^o^ a^£|^ 7hJH>H| 0.1M|a| 0.16% 

(w/w)m ^ahs]^ #a|cH^aa|H# o||^A|^g^oi gss^a|o||^E^x| s. q5aS(tack coating)^ ^S#a|^gS! 

^a})o| ofe^^oil EKjtfoi ^a|7|£|, oJS-^S. fkAv^ o|^c» 5|s^a|Aj«u|. a^|cHD)|4| gal M^Afl g§ S^ A !^I^ 
^o^i aj. 7 | & s^joji « oj-^fe §a|Qi $aa|H ahh^xI EhSnHUM ^ 2i^K 

ojo||A-i oj^oj- 4^^*11- @7^Ajoj ^ai^g^ig ^S&iainoioii #eHA|^i ?i2.g.M Mti^ 3*i| Slf^l 20%(w/w)o|avo^ 
tmtJ- 3 ° gsf ? #a|cn 4oq£| ^^CH ^aa|^.°| a£*4*H>ll S ^f> fc # ^ D: l 10%(w/w)o|^ 87fft a 

^oi|^ oj i5!i0 -^^s^-i- ^ ffloo^ ^fj-xn a*i| 10M)x| 20%(w/w)7F 7^ «J9*W. 

4}^|&>^a^|a|. a-THi gfj-^oi ^ffAH^ A^s]^ issf galoii^E^Ai^ s^etii §^ ^e A i-a#^(CoCc)7F 
S7Ks|cH 7HA|xi|o|| oj^oi §^a|§§ ^H^j - #^E^oj(ortho type) ii^f ^a|oj|^E-i^x|^A-i zi ^^^^ op|a(> a^K 




oim ^aa| e a*IISlfs| ^ 8%77hx| a^^ #7W| ci^ah ^£7h #7h «X|oJ 12%0|A^ 0 | HIS ^X|o] «a|, 

a got 5HS owsf lay, ah^ goj s|gAj £ edxi^i xi^j-sjH^. o|# m ^^^^il^ gs^h §a|oi|^E^x|^ ^ 

3tJ-AHo| ggjuite 10M|X| 16%7^ 7^ si9«cK 
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£E*h tiling H7h°i #a|cH A^ifoJ 5§§ a^s|^ »S*Hfc x|7K>HH ^£jo| go|£h §H (heavy calcium 

carbonate)o| utVS|4o), Zl &7[*\90\ 16%(w/w)0|aJH £Ha|eo| a£7| , ^q[x\H **<>}&o\ u^g g ofujSh gsj ^ 
htiiSl.^-S^I- *l*h£|H£ 8<-H^I 16%(w/w)7h 7hS °|A>37|fe 1M|x| 30^0|H 2500Ml^l 3000orf/g0|*| £K*#0| 

O.i'%o|t*e! *o| QH^ uf»5| e^K 

#a|cH^aa|H§ e*HS*l A^sife #a|cH^Ha|H^| 7^ 5mm0|^°| ojg 0 | 

u|> t ojx^ H2i u- Spoilt xil^sj-^ ^^i|oi| ofa* n ojge H^ls ^SS *r Sife- ^ojol, Ai|#xHfif 

□^7WS ^7|*^#S sfo^t Shi, ^xh# gfMIS^aj a^|o|| ^°|o| sg^o) sm*H£|- gxms| 

# StSkM'Ifc- 7j§ gtx|*}7| fl*K« §&*h23E^E||£] AhSS *lS_?t SJSoJ, SSf &£» 23) 60 M)*) 80% 

(w/w)7h S|£^*fe ^d0| b}«S|*tCh 

^o|, g. #a|cH^aa|H# o|SSK>| ^SnHyS ^li&mi, 5^^H2| *||^o|| a^s|^ ^xD^ah cpy*]- °yfif aj^e 7> 

M af x|£«!7t« l^oW {fit^S SteMS^ xich 

^ ^gcH|Aio| ^a|o| ^3B.|H-^ °d^£§ iSSff a| o|| ^Ej| soil a^je]^ 7^x-i|fe a^h ^ 2J°i4, 4f7|£l°! 

• □HH^I^fif-. ^7|SeJ atJ-o|7| [iH-^oi| gsjsjol ef*||x|fe 7Mal sl££S o[# oH3oF7| ^5f0l 7Kni*l| 
S-A-j £|£Hsilane)S A»»t»cK 

5H£|s ^|3£^A|oi|igs^#a|oj|^Eia|. ^BhA^^e^ s ah^ g^xH 32kg*h SSIB^Sd 45.2kg, *7|g« x||7i*K>l 

o| 2iA|^j sen 50kg S @5EJ3 3mm^ SAH*^ £-g-o| a^A|^j x^ 92.8%^, fiSS^S (^)OHS^^I 

oi|Af x« 3£» MEKPO(0flSo||a^|gH^A^| =7h 55%a-#s|0) Si^- DMPS^I) 0.3kg^ 0.3kg# ^7|-^ 7|-§^ a]Aio|| « 

^aa|H fl|^Aj A |oi| 2MI^I 4§mAHL4)o||Ai ^a^x||7|- ^ 10%, 20%, 30%S*K>1 ^7| #a|cH^aa|^ 4 

MaSE-M«-S^I*|s| 35|| s-KS F 2419^1 #a|oi|^&|| e ^aa|Hfi| as, a|^§ gA|^| x|s|- ^%|o||ah §oh ^^o{| c^, 

^301 7cmO|JI ^0\7[ 14cma7|°| gA|xfl §J#g §£ 47H# ^tJ|^H, 0i7|0j| A} 7 | ^^a|B ^|3£«JA|ofl 1M|X| 40||Ai 

(3,000 vmp)f o|S^|-0i 10^-^ ^ ^, c|-x| l\o\x\ *}m «l-0| Hail 0|eM (3,000 vmp)^ 10^-^ ^S^Jl, z[z|o| g 

A|*||£| ^n^5jo| laSS 25±3*C£| 50±10%£| *x|«|.flAH 14^Z} 7|Zd^e|-0i y^^i 

a|§# S#S ^a|x-||# ^^a|H xi|3£^A|oi|o| g =o|| ix|-a|. 3?H*! # 12^H# ^l^mS^F. 

-^'S^a^ 7j|>4_A^7| x-i|^oh ef^SffE a|SS ^7 1 ^aa|H xi|^tJA|o|| il||x| ao\\M Mi^#a|oj|^ 

E-j #a|cH 5aa|^°| ae^j. * > ^ 3 a| ^ x-j|^ A |oi|oi| ch» ^a|^|# KS F 24810i|A) gfi »fflo| ^ s 

* A^l UJ.M(£1 UEH-200A)A|ij7|# 0|S«^ ^A|xH|o| 7^fi-s| §£jo|j ^x|a|^ dH^ lOkg/orf 5 - §7W 

^|SAi gA|*||7|- «|^WS| A|§7|7F L4EW|fc o|-g# 3^a| ^, op | oh Alojj o|*|. zVz|o| o^* 

tet?w,oi2[ ^s&^is«^7^ 2 si y^oi-oi, ztz|o| ^ 3 a|s A-ii^AjAi^oii qiaa^a-Efli s^it 711^3201 



*<2> 

^7|Aioi|AH oc : ^^^£(kg/cm 2 )P : *|c||«FS(ka)d : ^MM\z\ x|»( C m)»tte!Sa£*ia-3A|*«s| ^l^-KS F 2419^1 ^a|o« 
^EJ s Bj|S 5^a| es| a|^§ gA|*fl ^So||ah §sj fl^oii ccfah, 3jgo| 7.5cmO|Ji, ^o|7F i4cm£J gA|^| 
SSS ^ulShJl, o^7|oj| a^ 7 | 53a|s x-ii^Aj A |cm il4]a| 4 oi|Ai ^|£o[ #i^#a|oj|^E-| ^a|cH^Ha|ss z|z| 2^1 oj| 

l-^cH *H&s|, 2-t^H| ^H^o|s) ^AhAf d|-o|Hoi|o|Ei(3,000 vmplf o|#^o| 10^- Z> *, c|-a| u^x| 

^H?J «l-o|HOl|OlEi (3,000 vmp)S 10&Z> ^A|^|oj ^^Jo| ^S§ 992.^, 25±3 

°csi so±io%si ^si-SAi 14SJZJ- 7iaaa^oi aa^jsas. A iu^ gA|*ii# ^aai s xii^Aj A |oi|o| 
-•as^a *a tiia^^7| essis-as. a|§# §a| X a# ^7i ^Hai^ j-h^aioa ao\\m ms.nm^\ 

cHI^Ef #a|cH $aa|M2| §#gi ^, ?aa| h fl|sAj A |oj|oi| q)«h ^Ajxfl 3?H*I# KS F 2480oi|Ai §oi «^o|| 

ccfaf flg. S2}S| U.T.M(£1 UEH-200A)A|*j7|# o|§^o| ^A|xfl# 7^& flo|| g^s)*! g^ £ s Aj^gj. ^ t q H « 50 kg/cm 

^A|xflo| st£s o^s 7^0^ gA|^i7f n[i\m mi A|a7|7^ l^eh-h^ ^ich 3 
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A> 7 |^oj|Ai at : ^^!^i(kQ/cm 2 )P:^|cH^(kg)d : Sa|*js| x|«(cm)l : 3*l*l|s| flo|(cm)aas. ^tiKS F 2419^1 §a| 
0]|>iEfl a allS 5^a| eo| a|S» gA|x|| X|| Z[ »So||aH §sj ^ 2(o|| ixf£K 6x6x24cm H7|# SJfc 47H£| fHf £ 

o|7|chi a^ 7 | SHai^ xil^A|oi| il||x| 4o||ai x||3Eft #s^#a|o||^ #a|t>l£Ha|B# ^ 2£|o]| «4¥0| *H^£|, ^ 
Aj z|z|o| sc^ 0 |°| AH^jI UK>| «o||o|Bl (3,000 vmp)i 0|#^O| 10&£} c^^:, c|-a| 14^ a| aj-g £H*| ^ai ti [ 

o|Moi|6|ei(3,000 vmp)S 10&tt ^§[2, e|e|o| g A|*||s| ^ ^s|o| £|£s aj« S § ^ 25±3°C*I ^S^F 

50±10%2| ^a|^aH i4«a 7|ZJStt!l*KH A l§5 £3a|m *i| ^aj A |oi|o| ^o|| ci*a> 3?H 

# 127H# fl|2^acK 

-Ajgu^ °J 7^|>4-^7|0||A-i Ai|^Eo} fj^i A|§§ §J-§-S §A|*I|» ^7 1 A-||^AjA|0i| AO\\M •£4<^|0|| 

^ #a|cH £Ha|ms| ##«g^. g-^-ot- * t z|z|o| f ^ aH|^aj aN |o|| CH& gA|*|| 37H*j§ KS F 2482o||Ai «^o|| ct^ U 
S SA^ u.T.M(£| UEH-200AWfi7|# o|g*K>| gA|*flo| 2Jo|3o| ^g 0 | £|7|| x|x|^s| fyoil feS| #;H 3§£-S 
oil W7Hf»*lt a^A|^i * o||$ 100kg/ cms) «t$S «7W*1 gA|^|7|- n^H ciH A|fp|7|- L+EWIfe S|cn 

3*>a| 7^x| ^gsKE, o|ceH u[Em^ nfi|^^o| utu|« 3?\ilio\\ <$io\M 0.2mm^W ^S^oi zl §S*|# ?SU, e|- 
i|c^o| ^ 0 |# 27H^oj| oiojAi o.2mm^l ^8*K>i a t 1 ©^* SPI» ^chi m°mo=l, z|z|o| gA|*||o|| m°h S^i 

# §^oh A|§# *7|-S 2£| ^ohOl, Ai|^Aj A |0i|0|| C«£h ZjZ|o| S^£o| g^^lf 7||^sha| 

§p|o[ si chi ^emsacK 



p/ 

A^7|AIo||A^ 0 b : sa££(ko/cm)P : iim«FS(kg)l : ^B!(cm)b : ^ti|( C m)d : ^1 e^^l feo|(cm)^^#A|§-^A|^| 

°| a1| ^-ioxiOx45cm H7|# sife 47H^| ^§ §Ef ^td|^n, o|7|o|| ai-7| gnalH AH|^AjA|oi| iLflx| 4CH| ah Jil^ §5^ 
Saloi'l^EH #a|oi^Ha|^S y A y A 2S|o|| u^o| *H-^£|, #^^o|a| xH^-H u|-o|^o||o|eH (3,000 vmp) 

m 0|»»|-6) 10^-Zf c|-a| * t q|.a| ^CHX| Bj-S xH?J ti^o| «o||O|e-|(3,000 vmp)^ 10^-Z} ^^32, Z|Z|°| ^a|^| °| 

^5|0| H|J£^ AV«.aj - SSS- 25±3°C^I 50±10%^l #A|^AH 14^Z} 7|ed^Ay^^oi a|§§ gA|xfl 

#*#fl|3E^|A|o||o| #^-o|| afs|- 37M^J # 127H# Ail^ojcK 

S 7||Ai-A^7|o||Ai xi| ^ oh A|ijg gA|*fl# a^7| fl|s<JA|o|| iM|x| 4o||Ai &SSh#a|o|| >iEi m 

a|oi 5^a|H^I ^#oM g^A|& *, chgai Aioll ixfah ^l^o^n, o|a|- a|§# 2S| tf^tf 

oi, z|z^o| ^aaiH Ai|^AjA|oi|o|| cn&zt^o| ^^#o| g^|f 7||>4^oi SMS- fi10|| ^e^ohcK 



/ 

l.« A-1I3ES gA|*||£| S0|11^ a»*SA|*||S| ^0| 

















2 


-a*H 3 






862 


771 


686 


573 




107.2 


101.6 


953 


57.4 


(kg/cm*) 


220.5 


2025 


180.0 


1709 


(96) 


0342 


0.252 


0.236 


I 0.184 



a| l^££ Ah#s|fe 50mm, 100mm, 150mm, 125mm2j «f2, SS? aHS°J ^SSh#a|o)|^EH #a|u)ga 

aiMfil 5mm. 10mma| ^ Mo\, W 8S#a| #ss^#^|o||^E^ MaitH^aais *H<=*i*| &<MW^m «PI*f- ^^l 

oil 1MI*I 80)1 ah xflsshS^. 
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*JA|o»|l7h£, M\S. 90cm x 240cm 2) fl^2| g-fej^S c», 4go|| yx« 7]?g§ ^Sa|^ ^2, 

^sa(tackcoathing)^ ^tl-S^mai- ^SS^alofl^E^ StWI M)o)|Ai2| ^^y^xHph xWSfc. gafu| 

* 25%(w/w)^sKH *)|^ g«hxH 160kg2|- g?l^i 126kg 21- ^7|#§ *)|7-mc*l 2d^A|^l a. an 250kg SJ §5°JS 

3mm§ S-iH^oi ££-o| 2^a|£| 464kg2f n*WS.M ^M) (^)OH S^I-^-oil ah xfl sffl- MEKPO(miSo)|g?i|^HS 

MO\E.7[ 55%t,^2|oi DMPg"^) 1.6kg^ 1 .6# S7|- 7^ ^S^a^| £H 5S2> SS^a|o||^ 

El^aalSS XHS°J ^^aet2| S^oilA-l^Ei 5mm2| ^d\\s. e^sKS, s|4:^7| ti(.o| ^a)io| eh 

(3,000 vpm)S 1 0^-£> eHJ ShC*j 25±3 

C2| 60-70%2| ^£o||AH 7iJ£} 7|2%t^ a|2J #a|Di53£|S2| H^o|| Sgj3S^(roving cloth)gEH2| 5]2 

ma£h#£|o||^EH S^ISSK^ 2S°£ §iJ°!- u ja°S ^S^l?«2| 0|°1£ #a|cH£aa|e 

§ Ef^sfi #U*h #^2| 2§°S ^a|^ 3S^2| hi^wa] #3£^#a|o)|^Ei #a|o^3a|M ±H = ?I*I 

^ 10?H# xfl£Sf3lct. 

-ma|o1| 2 M|x| 4£}7| £JA|ofl io|| AS xHS°J ^-5^aS!2| 75mm. 100mm , 125mmSSW #«J& H JS°S 

^.107H«|2| me^wAi « iS( .s£| o\\^b\ #a|Di5Ha|s ahh^*| ^Smiy § *l|2«FSBt:K 

■^a|o1| 5u(]x| 8-^7 1 ^a|o(| 5o)|Ai Sa|Disaa|M2| e>S.^!S!!2| °S^e) 10mmS °|-J1 ^^S@!2| tMI* 

2+^ 50mm, 75mm, 100mm, 125mm£«W SfSSS *m 10?H^2| ma|^*i -S-3LSh^a|cH|^EH #a|DlHSa|j= ahh*| 

#gfu|uilA|S^7| -AjA|oi| im*l 8S^E|7H|sthS- ^821 #3.£h#a|oi| ^ #a|cH£aa|e ah=^*| *l^o)l § 

eh fi3o|| L4EM»cK 



[S2J 







•3!=Wt*bxL, am) 




(kg/m 2 ) 


-aAi«fl\. 








50 


S 


6.0*90x240 


50.7 


23.5 


-a ah 2 


7b 


5 


8.5 x 90 x 240 


51-8 


24.0 


4 3 


100 


5 


11.0x90x240 


525 


243 


tfA)«4 4 


125 


5 


133x90x240 


54.0 


25.0 




50 


10 


7.OX90X24O 


100.0 


46.3 




75 


10 


9.5x90x240 


lOi.l 


46.8 


^ At«| 7 


100 


•10 


' 12.0X90X240 


102.2 


473 


• - ^ AH 8 


125 


L0 


' 14.5x90x240 


1 ioa2 


47.8 



[S3] 













(kg/cm 2 ) 


233-47-8 


66.1 I M2 
t- , . , i 


402 



^: 1) #&|CH ^j^^^l nHys| ^^|^- 6. 5-14. 5cm gj. 



2) ^fl£K>M nH^a| 10cm gj. 
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gSPI KS F 22732) ii§» a 3 ^©2) A|*j«H£o|| 2J^ 3#&S ^S, Si^Si, 

§J 2} S E# 3 SI SM**S°K*I n @2*|f oplth h 4011 u|.en^5Jo^ j s^oj >.^^ 0 |cH nHBai- o|Ja*l- Eh^S^iHI al- 
ii bIJIlSW 3. 50|| ^EhmsacK 





4=1 








34 


34 


34 












(*ltf) 








(kg) 


(kg/m 2 ) 


(nun) 


(kg/cm 2 ) 






(kg) 


txlO 1 ) 


•i A H ] 


1.100 


719 


49 


7.2 


648 


635 


550 


650 


2 


1,400 


915 


36 


4.6 


540 


520 


TOO 


600 


3 


1.600 


1.046 


28 


3.1 


465 


440 


800 


572 


•H*H 4 


1,900 


1242 


17 


2.5 


442 


400 


950 


545 


5 


1.700 


1.111 


a2 


8.2 


620 


850 


850 


850 


■iB*H 6 


2.100 


1.373 


6.9 


6.9 


500 


1050 


2.050 


1,050 




2,600 


1.699 


5.1 


5.1 


450 


1300 


1,300 


1.300 


•^H 8 


3^00 


2,092 


4.1 


4.1 


424 


1600 


1.600 


1.600 



[S5] 



1 £««33 






tt^4^! 




BIS. 














." ***** 


719 - 2.092 


450 


250 


267 


<kg/m s ) 











1) #S|CH 4H=^*I nH^2| ¥^HIfe 6. 5-14. 5cm S. 



2) ^Ijsj-OlcH nl)yo| ^-zHI-b 10cm 2J. 

o|5f£ A|*jg;^s^M g. a-ggoil 2)e #£|CH5H2.| m. 4H=fl*l EIS ^ •= 5-feJ^si- 23-^21 ^.zh|oi| u+a|- xK>l# ao|ZJ 
EHsfl^os a 9 W "r* Stli. SEh 7|Eh *§9 gJHfe aS^2| xHiLSI *go|| o| e 

SS=# £>fe 52s ^Ehyo^ i ss| c>°) gsjg- gnu>| ©hgs #eH°| £)o|cH nttya^ o||^ M-eM^ ^ ^ 

^^fbo|^A|gAt7| ^7|oi| in|x| 8S^-eJ *l|3££} ^i|2| aiSfoH^Ej #£|D|53a|H ah — -rl *l Ef^2HU2| ^gffi <y£j a|§ 
# | ?|gfo| KS F 22732I 5H§e al a ^2 ^2| £^ A|f|gfao|| 2|7H©K)i 200kg *HS1a| a[c\ £l^slg. $|c«^Sffl^. 
sfgHone, o^^^ 9 ojx^ y SES agsra^, o|S 3£| u J=*gsfo| a §3*lf eplfi- s. 6o)| ^emisa°t*l 7ie^*|fe 

A|^*fl =s of^|gg 7Hf ^ Sife A« crcq*! S« ^ *J# He)|2J# A^S^C-h 



[M6J 
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■fnl t^*8 "E!*tJ 




TJ 








(nun) 


fir rr y rml ' 








ouuu 


Q 


Rono 1 

PUUU 










Q 
O 


I77ftfl 
1 r , iVAJ 




of VI 




10,0311 










irt el Jl 






AC. OOC 


£AAf 




5 


13500 


10 


15,691 


200 


180 


4H*S 6 


20.000 


8 


31,270 


180 


160 




25,790 


7 


51,500 


160 


145 1 


1 ^=0 8 


28.0* 


6 


57J665 


123 


| 133 



°|a| aj*jo||a1 i~\£pd a W 1>0| 5)-#5h#S ^m\o{\ nl-aj Kfo|# fi2° L l 8,000-28.000kgCH|Ai 

LfEfLf fi# 15cm§££) i^fe ^H£|S n||US| 5|#Sf#o| 10.000kg M|fi|S! 3d2l aim & 01 & Si© 

^jogAi L)|^Mo £ Ai o| § S12J11 ^ aiSJ°°i, Si eJ&* ^S22K»|AH SI 4= Sl^ol 

^ S ^ S ^o||Ai HK2|^ glOM^ Slfedl, 0|S^N §^^21 S3^7l 21## 9* =T= 

Sid. 

^^A|gAj 7 | Aj 7 |ofl 8S^Ej MS^oll^N #£|t>l£H£|S *H£.*|*| y^nHyg 90x90cm£| 37| 

k ^ °m A|§g spl ^|ot- ks F 2273SI 5H§ff 5! 3 £fe a|§ «t-^o|| a-] §°i 

500kgf xHShA|o| ^ 7|§o S Ai, 2J£JS*|# 0|go|-0=| °J°|#£| 4f2J^H# 20 kg/sec^. ©12 ©l#o| 100. 200, 

300, 400 Si 500kgSJ u»^| ^£ISo|§, <£1S51*|£| ^*o)| ^*|^2?H2| LVDTS^eH 3S| em *gsK*| Spiel ai°^e1 ^ 

^<fW"E» ^ § 12 oi# 2 7chi i-iEmisaci. 



o\y\*\ f : ^£l^&S(kg/cm 2 )P : 500kg Sfc £|c«£lSSl^(kg)A : ^SJ20|o||Ai 71^^21 a|^^|o| ^S^S^I 

(cm 2 ) 







3**3 
(mm) 


(ks) 


(mm) 




. ,-y >i .<4 3 

.^Aloj| 4 


8.4 
85 
7.2 
6.9 


111.4 
116.8 
124.2 
127.4 


4.2 
4.2 
4.5 
5.1 


550 
550 
650 
660 


•^14] 5 


1.9 


365.0 


09 


750 


*3aH 6 


1.5 


410.0 


05 


800 


.AjAjoj) 7 


1.3 


505.1 


0 


900 


8 


1.1 


550.0 


0 


950 



Ap|o|. -5ij=!.oj3jA|*|o| gn^^Ei ^ 4= ^^^2^£ ^a| 550CH|Ai 950kgfSAi &<gi>\ ^yo^ i=J? 

^^1171 5mm ^ciHoil b|sH 10m ml S^l ^ 3.4-4.3«H §E 5°S ^e^o^ ^^|oi| cHsHa^ ^ *lo|# M0|x| 

St^2. 4mmM)a|S ^^sl#x||7H^£| s$&sio\ &<g*\ #e >-1eW & b^#AHS a^IJ- a^o)|£ o|| 

EES- ni2|^Sa| ^ o^ojijoi^ a^- a°l^°| fici Stf as ^2JS!o|# =1b|a| c|-g s.\^o\ a&) Sfo| x|g 

oja ^.gol M£|^AH H(.B|7l ^Olth SOI 2§°£ SHgSJOi 53^f S^SIH 21fe ^ji ^£1^^^ a 2^ £.2\7\ ^&S| 

& ^-S-S ■&5L£l#a|o||>iE^x|# 0|§e|. ga|oi^3£|S ahh^)x| El^nHya) lS¥S #£|cH53£|Ma| fl| 

S0)| Ifist §J 7|E1°) 3S 4l27j.o| z|i|o) aH*lti|# £#§12, 0|21 S-tHI xflssjfe #£|cH^S£|B £l^=Hy £| 

AjjA} °J. A|gO|| Sfi?15§^# ^A|S°SAi ^|^7l« H^liSAi LH^WAj ^AJg 7 ^ OfMBf, § If 

o S ah g-y- 5) a|§4h §2| sis^oi ^^51 #a|^53£|H ah tl^nflye) A^^^aS ^11 ^ 21fe ^§al ^Slo|cK 



S^S11 
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#a|oii^E^x|^ sgxH, Aii^zH, §S*ti, BJS^IWfll ^ 7JjM|s ^slfe- #a|oi 5Ha|m sg#oi| aio^, ^ffxj) §u 
9\ 104)*I 20%(w/w)S| S»H|CH alfc iS^f ■ B|<H|^E^X| 10M|X| 16%(w/w)*h #*H^Ai u|go| ^ ^ 

IJ-ojL-f ©a^|^o| igxHfif seH, flAK m^E.\7l^o\\M {=. A||g*HS ^ ^sl|o| 60L ||x| 80%(w/w) 

s>f, ^gxD^AH #a^|0H4HM ^-E 841*1 16%(w/w)£K 0.1 41*1 0.16%(w/w)£| 7[mL*\\ SIS ?WM*\\^ 0\^o\™ 

1041*1 20%(w/w)fi| -^3^*11 7 1- s&£)cH Iiif #a|oi|^E^x| g^*H 1 o«-H^I 16%(w/w)^K s#*Hah Ai|gxH# ^ ^ 
604l*l 80%(w/w)*L §S*H^Ai #aK>|0H4H«4 l^Ss ^ 84l*l 16%(w/w)SF, 0.1 4)*l 0.16% 
(w/w)a| 7HH*1| SI B«7lW*llS o|^ch^! #a|cH^3a|H^ B[^[oi ^^ISS f§£^ ofe ah t^nuy °| 
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